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ABSTRACT 
Seasonal variations in the phytoplankton density, diversity, gross 
production and related physicochemical parameters of Poonthura estuary 
have been followed for a period of one year. The polluted nature of the water 
body favoured a higher density of phytoplankters, which exhibited a positive 
correlation with gross production. The influence of various physicochemicar 
parameters, phytoplankton density and species diversity on gross production i~ 
discussed. 
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Estuaries have throughout the history method (Strickland and Parsons, 1972). 
of mankind been the sources of food and Physicochemical parameters were 
depository of waste materials. measured by standard analytical methods 
Information on the nature and diversity of (Grasshoff, 19g3). Phytoplankters were 
primary producers and their influence on collected by horizontal hauls using a net 
production potential are of great of bolting silk (no. 25). The details of the 
importance in view of the urgent need to treatment and analyses of samples were as 
assess the impact of anthropogenic described by Joseph (19g2). Species 
activities on the estuarine ecosystems. diversity index was calculated using the 
The present study is an attempt to assess Shannon and Wiener ( 1963) function. 
the influence of domestic pollution on the H = _ Pi log Pi 
phytoplankton diversity and the 
production potential of the Poonthura 
estuary(Lat. go 15'- go 1g'N and Long. 76° 
52' -76° 60' E) lying at the outskirts of the 
Thiruvananthapuram City, Kerala State. 
The estuary receives the bulk of city 
sewage and is prone to domestic and 
industrial pollution (Balasubramanian 
and Khan, 2002) which is of much 
concern recently. 
The samplings were done at monthly 
intervals at a selected station during the 
period February 1997 to January 1998. 
Primary production measurements were 
made using light and dark oxygen bottle 
The data pertaining to the various 
physicochemical parameters and gross 
primary production are given in Table 1. 
The temporal variations of phytoplankton 
abundance and species diversity indices 
are illustrated in Fig. 1. The gross primary 
production in the present study showed 
distinct seasonal variations. In general, 
higher rate of production was recorded 
during the pre-monsoon period when light 
penetration, salinity, nutrient 
concentration and phytoplankton biomass 
were at the maximum levels. The low 
diversity indices and high biomass 
recorded during this period indicate the 
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Table 1: Seasonal range of the gross primary productivity and physicochemical 
parameters 
Parameter 
Gross productivity 
l (rng C/nr /d) 
Water temperature (°C) 
Light penetration (em) 
Salinity (%o) 
Phosphate-phosphorus 
(IJ.g at./ I) 
Nitrate-nitrogen 
(!lg at./ I) 
Pre-monsoon 
(Feb.-May) 
1312.0-1960.0 
27.7- 29.4 
144.0- 152.0 
14.4-23.0 
2.9- 3.2 
9.8 - I 1.0 
Monsoon 
(June- Sept.) 
78.0-224.0 
27.8- 28.3 
43.0- 84.0 
2.5 - 9.2 
0.83 - 2.3 
8.0-41.2 
Post-monsoon 
(Oct.- ,Jan.) 
170.0~ 1540.0 
27.8 w 29.0 
45.0- 137.0 
6.3- 13.7 
0.95-2.1 
11.6- 16.3 
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Fig. 1. Monthly fluctuations in the density and diversity 
indices (H) of Phytoplankton in the Poothura estuary 
more homogeneous nature of 
phytoplankton population, which in tum, 
influenced the rate of primary production. 
The diversity index can be used for 
assessing the water quality (Wilhm and 
Dorris, 1968). The low H values (<0.6) 
recorded during the pre-monsoon period 
indicate the lean number of species which 
is a characteristic feature of polluted 
environments. The polluted nature of the 
estuary is further evidenced by the higher 
phosphate-phosphorus values (>2.55 J.Lg 
at./1) recorded during this period. 
Ketchum (1967) held the view that 2.55 
J.Lg at./1 is the upper limit of phosphate 
concentration that leads to the 
eutrophication of estuaries. The more 
stable nature of the system during the pre-
monsoon period is responsible for higher 
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light penetration, which in tum, could 
favourably influence the rate of 
production (Thangaraj, 1984). The higher 
rate of production recorded in the present 
study might be due to this. 
On the other hand, during the 
monsoon and the early pre-monsoon 
periods, the system was found to be 
comparatively less polluted. Salinity 
distribution in the estuary was mostly 
influenced by the sea-estuary interaction, 
consequent to the opening of the sand bar 
(Anilakumary and Azis, 1992). Though 
the phytoplankton diversity indices were 
higher (<0.6), density showed a declining 
trend that coincided with the sudden and 
sharp decline in salinity. These could be 
attributed to the large-scale influx of fresh 
water resulting in the dilution of the 
medium and the subsequent flushing of 
plankters into the sea as observed by 
Wyatt and Qasim (1973). This is reflected 
in the low rate of production as observed 
in the present study. 
The seasonal variation in primary 
production seems to be controlled by the 
interaction of light, physical stability of 
the environment and phytoplankton 
density. Of the various ecological 
parameters observed during the present 
study, both physical stability and 
phytoplankton abundance seemed to 
govern primary production to a 
considerable extend. The eutrophic 
nature of the environment favoured the 
frequent blooming of selected algal 
species, viz., Peridinium sp., 
Coscinodiscus sp. and Microcystis sp. 
This resulted in an abrupt increase in 
density coupled with low diversity values, 
which in tum, enhanced the production 
rate as revealed in the present study. 
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